Visual detection of nucleic acids based on lateral flow biosensor and hybridization chain reaction amplification.
In this study, a new lateral flow nucleic acid biosensor (LFNAB) using hybridization chain reaction (HCR) for signal amplification was developed for visual detection of nucleic acids with high sensitivity and low cost. A "sandwich-type" detection strategy was employed in our design. The sandwich system of capture probe (CP)/target DNA/reporter probe (RP)-HCR complexes was fabricated as the sensing platform. As the initiator strand, reporter probe propagated a chain reaction of hybridization events between the two hairpin probes modified with biotin, and determined whether long nicked DNA polymers were formed. The biotin-labeled double-strand DNA polymers then introduced numerous Streptavidin (SA)-labeled gold nanoparticles (AuNPs) on the lateral flow device. The CP/target DNA/RP-HCR complexes were captured on the test zone by the specific reaction between anti-Fam monoclonal antibody (anti-Fam mAb) on the test zone and Fam of the complexes. The accumulation of AuNPs on the test zone of the biosensor enabled the visual detection of specific sequences. The detection limit of specific DNA was as low as 1.76pM, which was about 2 orders lower than that of the LFNAB without HCR amplification. And the detection limit of Salmonella was 3×103cfumL-1. In conclusion, this visual detection system, HCR-LFNAB, is suitable for non-specialist personnel and point-of-care (POC) diagnosis in low-resource settings.